While many studies have explored the relationship between different eating disorder diagnoses and the familial social environment, current evidence does not support associations between distinct family interaction patterns (e.g. high enmeshment) and particular diagnoses (e.g. anorexia nervosa). The current study seeks to move beyond the current literature to explore whether empirically derived subtypes of family environment are associated with clinical features within a transdiagnostic sample of youth seeking treatment for eating disorders (n = 123). Latent class modelling of the Family Environment Scale identified three classes (i.e. different Family Environment Scale profiles): (1) Control-Oriented; (2) System Maintenance-Oriented; and (3) Conflict-Oriented. Data are presented to characterize the classes (e.g. age, gender, rates of different eating disorders, severity of eating disorder pathology and rates of comorbid disorders). These preliminary results suggest that family interaction types may help personalize treatment for eating disorders and encourage future research to guide such efforts. Copyright © 2017 John Wiley & Sons, Ltd and Eating Disorders Association. Patterns of family interactions (i.e. the social environment of families) have long been of interest in developing theories and treatments related to eating disorders. Early conceptualizations considered anorexia nervosa (AN), a psychosomatic disorder, and hypothesized that family interaction patterns contributed to its development and maintenance. Minuchin, who developed a structural family model (Minuchin, Rosaman, & Baker, 1978) , focused on targeting family interactions patterns such as enmeshment (high cohesion and low independence; high proximity and intensity in family interactions), overprotectiveness (high degree of family member concern for each other's welfare), rigidity (commitment to maintaining status quo) and level of conflict. While these early theories were largely based on subjective clinical observations and mostly debunked (Dare, Le Grange, Eisler, & Rutherford, 1994), subsequent research has explored whether differences in family interactions characterize families of youth who develop eating disorders compared with those who do not, as well as whether there are patterns of interactions that are specific to certain eating disorders [(e.g. AN versus bulimia nervosa (BN)]. In much of the past research, youth and their parents are asked to report their perceptions of family interactions using validated assessments [e.g. Family Assessment Device (Epstein, Baldwin, & Bishop, 1983), Family Environment Scale (FES; R. H. Moos & B. S. Moos, 2009b) and Family Adaptability and Cohesion Evaluation Scale (Olson, Sprenkle, & Russell, 1979) ]. However, no pattern of family interactions is consistently associated with specific eating disorder diagnoses suggesting, for example, that families with a child diagnosed with AN do not have higher enmeshment versus those with BN. Moreover, there are not clear patterns of family interactions related to the presence of an eating disorder. For example, research does not support that all families with a child diagnosed with any eating disorder have higher levels of enmeshment and conflict than those without (Cook-Darzens, Doyen, Falissard, & Mouren, 2005; Dare et al., 1994). Thus, work in this domain has not identified clear patterns of family interactions that would be useful in tailoring treatment for youth with eating disorders. Further, much of the research on family interaction patterns is not current, which suggests that there is an opportunity for an updated approach.
Patterns of family interactions (i.e. the social environment of families) have long been of interest in developing theories and treatments related to eating disorders. Early conceptualizations considered anorexia nervosa (AN), a psychosomatic disorder, and hypothesized that family interaction patterns contributed to its development and maintenance. Minuchin, who developed a structural family model (Minuchin, Rosaman, & Baker, 1978) , focused on targeting family interactions patterns such as enmeshment (high cohesion and low independence; high proximity and intensity in family interactions), overprotectiveness (high degree of family member concern for each other's welfare), rigidity (commitment to maintaining status quo) and level of conflict. While these early theories were largely based on subjective clinical observations and mostly debunked (Dare, Le Grange, Eisler, & Rutherford, 1994) , subsequent research has explored whether differences in family interactions characterize families of youth who develop eating disorders compared with those who do not, as well as whether there are patterns of interactions that are specific to certain eating disorders [(e.g. AN versus bulimia nervosa (BN) ]. In much of the past research, youth and their parents are asked to report their perceptions of family interactions using validated assessments [e.g. Family Assessment Device (Epstein, Baldwin, & Bishop, 1983) , Family Environment Scale (FES; R. H. Moos & B. S. Moos, 2009b) and Family Adaptability and Cohesion Evaluation Scale (Olson, Sprenkle, & Russell, 1979) ]. However, no pattern of family interactions is consistently associated with specific eating disorder diagnoses suggesting, for example, that families with a child diagnosed with AN do not have higher enmeshment versus those with BN. Moreover, there are not clear patterns of family interactions related to the presence of an eating disorder. For example, research does not support that all families with a child diagnosed with any eating disorder have higher levels of enmeshment and conflict than those without (Cook-Darzens, Doyen, Falissard, & Mouren, 2005; Dare et al., 1994) . Thus, work in this domain has not identified clear patterns of family interactions that would be useful in tailoring treatment for youth with eating disorders. Further, much of the research on family interaction patterns is not current, which suggests that there is an opportunity for an updated approach.
Perhaps these results should not be surprising given the conceptual debates in the field regarding the classification of eating disorders into distinct diagnostic categories. With each revision of the Diagnostic and Statistical Manual, the number of diagnostic categories has increased and much debate has ensued regarding the optimal way of diagnosing maladaptive eating behaviours (Cachelin & Maher, 1998; Wonderlich, Crosby, Mitchell, & Engel, 2007b; Wonderlich, Joiner, Keel, Williamson, & Crosby, 2007a) . This is not particular to eating disorders, and as a result, efforts are increasingly focused on transdiagnostic treatment approaches, which work across a number of diagnostic categories (Rohde, 2012) and attempt to identify variables other than diagnosis that are useful for personalizing treatment approaches, such as the National Institute of Mental Health Research Domain Criteria (Insel et al., 2010) . Thus, treatment developers are moving to use similar approaches across the categories of eating disorders (Fairburn, Cooper, & Shafran, 2003; Loeb, Lock, Le Grange, & Greif, 2012) and exploring ways to personalize treatment using other variables (e.g. latent class modelling of personality; Krug et al., 2011) .
While contemporary approaches to eating disorder treatment in youth have moved away from viewing the family as the cause of an eating disorder (Le Grange & Eisler, 2009) , family interaction patterns continue to be important in the context of treatment (Goddard et al., 2013) and may be an important variable to consider in personalizing transdiagnostic treatment approaches. The way in which a family interacts seems to be an important indicator of their strengths and/or weaknesses as research suggests that family interaction patterns are often associated with distress levels (Ciao, Accurso, Fitzsimmons-Craft, & Le Grange, 2015; Johnson & Flach, 1985) and symptom severity (Wisotsky et al., 2003) . Moreover, family interaction patterns can significantly impact on the process and outcome of therapy (Hoste, Lebow, & Le Grange, 2015; Le Grange, Eisler, Dare, & Hodes, 1992; Le Grange, Hoste, Lock, & Bryson, 2011; North, Gowers, & Byram, 1997; Rienecke, Accurso, Lock, & Le Grange, 2016; Wewetzer, Deimel, Herpertz-Dahlmann, Mattejat, & Remschmidt, 1996) . Interestingly, research has demonstrated similar negative family interaction patterns in anxiety and mood disorders compared with eating disorders (Erol, Yazici, & Toprak, 2007; Theinemann & Steiner, 1993; Woodside, Swinson, Kuch, & Heinmaa, 1996) ; thus, research on how family interaction patterns impact treatment for eating disorders may have implications for other common youth mental health problems.
The goal of the current study is to explore whether family interaction patterns may be divided into classes, across eating disorder diagnoses, using latent variable modelling; this transdiagnostic approach moves beyond the current literature that has focused on differences based on diagnosis. While crosssectional studies of this nature do not speak to whether challenging family interactions are a cause or consequence of an eating disorder, they may demonstrate utility in guiding future research aimed at understanding how families should be incorporated into transdiagnostic treatment for youth eating disorders. The current study is an initial step in this line of research; using latent class analysis, we examined whether youth with an eating disorder may be grouped by their perceptions of their family interactions, as reported on the FES (R. Moos & B. Moos, 2009a) and the clinical presentations of these classes (e.g. rates of comorbid diagnoses and demographic characteristics). To our knowledge, it is the first study to explore differences in family interaction patterns in relation to clinical presentations across different eating disorder diagnoses that may be useful for personalizing treatment. Lock, Agras, Bryson, & Jo, 2015) . Data were collected from the initial clinical assessment, which included participant and caregiver interviews to assess diagnosis and demographic/clinical characteristics, as well as self-report questionnaires (described hereafter). Of the 158 initial youth participants ages 10-18 years, 78% (n = 123) had complete data on the FES and were included in the primary analysis. Per cent median body mass index (mBMI) ranged 64.5-267.9. Duration of illness ranged from 1 month to 7 years and 3 months (Table 1 ). There were no differences between youths who did or did not complete the FES by gender (χ 2 = 4.82, df = 1, p = 0.28, r = 0.20), race (white versus other; 
Methods

Measures
Participants' height and weight were measured (without shoes in light indoor clothing) on a stadiometer and regularly recalibrated scale, respectively. %mBMI was calculated using the 50th body mass index percentile according to Center for Disease Control norms for age and gender (Prevention, 2002) .
Youth self-report measures
The FES (R. Moos & B. Moos, 2009a) was the main measure of interest for the current study; this 90-item measure of family social environment has good reliability and validity. The FES includes forms for parent and child report and can be used to assess actual, preferred and expected family environments; the current study employed the actual form. Raw scores on the FES are averaged to calculate subscale scores grouped by three dimensions (relationship, personal growth and system maintenance). The relationship dimensions are (1) cohesion: degree of commitment, help and support; (2) expressiveness: extent to which family members encourage and express feeling directly; and (3) conflict: amount of openly expressed anger and conflict. The personal growth dimensions are (1) independence: level of family members' self-sufficiency and assertiveness; (2) achievement orientation: degree to which activities are cast in competitive framework; (3) intellectual: cultural orientation level of interest in political, intellectual or cultural activities; (4) activerecreational orientation: amount of participation in social and recreational activities; and (5) moral-religious emphasis: emphasis on ethical and religious issues and values. The system maintenance dimensions are (1) organization: the amount of structure and planning in family activities and responsibilities and (2) control: the degree to which rules run family life.
The Beck Depression Inventory (BDI-II; Beck, Steer, & Brown, 1996 ) is a 21-item self-report measure of depression symptoms that is psychometrically valid for use with adolescents (Ambrosini, Metz, Bianchi, Rabinovich, & Undie, 1991) . The Children's Depression Inventory (CDI; Kovacs, 1992 ) is a 27-item self-report measure developed to assess depression in children and adolescents. Because of the changes in assessment protocol over the study period, some youth completed the BDI-II (n = 234 of total, n = 68 of those who completed the FES) and some completed the CDI (n = 150, n = 50 of those that completed the FES); see statistical analyses for how scores were analysed.
Structured interviews
The EDE (version 12.0; Fairburn & Cooper, 1993 ) is a structured diagnostic interview for assessing eating disorder diagnosis and eating disorder psychopathology that has good reliability and validity (Cooper, Cooper, & Fairburn, 1989; Rizvi, Peterson, Crow, & Stewart Agras, 2000; Rosen, Vara, Wendt, & Leitenberg, 1990) . The Global score was used in this study. A semi-structured diagnostic interview was used to assess for current Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision psychiatric disorders. For analytic purposes, co-occurring diagnoses were combined into major categories (e.g. mood, anxiety, disruptive behaviour disorder, post-traumatic stress disorder and obsessive-compulsive disorder). Because of low numbers of other categories, only mood (i.e. major depressive disorder, dysthymia, bipolar disorder I and bipolar disorder II) and anxiety disorder (i.e. generalized anxiety disorder and specific phobia) status were included in the analyses.
Statistical analyses
Descriptive statistical analyses were conducted using SPSS version 19. T-tests and chi-square analyses were used to compare youth who had completed the FES to those who did not on age, gender, race (White versus other), ethnicity (Hispanic versus nonHispanic), %mBMI, duration of illness and EDE Global score. MPLUS version 7.1 was used for latent variable modelling (K. Muthén, & Muthén, 1998) . Significance level for all analyses was set at p < 0.05.
Depression z-scores
In order to use the data from both the BDI-II and CDI, individual depression scores from each of these measures were converted to z-scores using published, nonclinical population data, based on methods used in benchmarking studies to compare depression scores across psychotherapy trials (Weersing & Weisz, 2002) . For the BDI-II, we used population mean μ = 7.17 and standard deviation σ = 7.50 (Roberts, Lewinsohn, & Seeley, 1991) ; for the CDI, we used a population mean μ = 9.09 and standard deviation σ = 7.04 (Smucker, Craighead, Craighead, & Green, 1986) .
Latent class analyses
Models with 2-5 classes were fit to the FES subscale scores. The Bayesian information criterion and results of the Lo, Mendel and Rubin likelihood ratio test were used to determine the number of classes to retain (Loehlin, 2004) . Specifically, the lowest Bayesian information criterion and a significant likelihood ratio test (p < 0.05) were used to indicate good fit. If these criteria left the model choice unclear, the clinical interpretability of the solutions was examined (i.e. if clinically relevant patterns distinguished the classes in one solution but not another). Individuals were assigned to their most likely class based on posterior probabilities, and the mean T-score of each FES subscale was calculated per class and graphed; this is similar to how an individual's FES profile is interpreted (i.e. subscale T-scores are graphed). The classes were labelled following the hierarchical classification system provided in the FES manual used to characterized profiles based on patterns of subscale T-scores in relationship to average scores (i.e. Tscore = 50); profiles are labelled considering elevations in personal growth dimensions first, then relationship dimensions and then system maintenance dimensions.
Using the auxiliary variable function of MPLUS, we compared the classes based on age, %mBMI, duration of illness, global EDE scores, depression scores and rates of different eating disorder and other co-occurring psychiatric diagnoses. The auxiliary variable function tests the equality of means across classes using posterior probability-based multiple imputations; it is used to compare classes on both continuous and categorical variables, and results are reported as chi-square statistics.
Results
The best fitting latent class model was the 3-class solution (Table 2 ; Bayesian information criterion decreased with each additional class; Lo, Mendel and Rubin test was not significant for the four or five class solutions). The FES profiles that best match the class profiles are (1) Control-Oriented, (2) System Maintenance-Oriented, and (3) Conflict-Oriented (Figure 1 ). The first class did not match identified profiles from the FES manual. This class can best be described as control-oriented; these families had elevated mean control subscale score (>60) and several personal growth mean subscales scores approached 60. The system maintenance-oriented class was characterized by low cohesion, expression and independence mean subscales scores (<40). An elevated mean conflict subscale score (>60) was present for the conflict-oriented class. Overall tests, using the auxiliary variable function that accounts for uncertainty of class membership, indicated significant differences between the classes on age (χ 2 = 33.57, df = 2, p < 0.001), %mBMI (χ 2 = 48.61, df = 2, p < 0.001), duration of illness (χ 2 = 23.88, df = 2, p < 0.001), EDE Global score (χ 2 = 30.22, df = 2, p < 0.001), depression score (χ 2 = 30.70, df = 2, p < 0.001), eating disorder diagnosis (χ 2 = 119.09, df = 6, p < 0.001) and co-occurring mood diagnosis (χ 2 = 7.57, df = 2, p = 0.02). Classes did not differ based on whether families were intact or not (χ 2 = 3.15, df = 2, p = 0.21) or rates of co-occurring anxiety diagnosis (χ 2 = 5.99, df = 2, p = 0.05). See Figure 2 for estimated rates of eating disorder diagnoses for each class.
Youths in control-oriented families (class 1) had significantly greater eating disorder psychopathology (EDE Global scores) and were more likely to have a diagnosis of BN compared with the other two classes but least likely to have a co-occurring anxiety disorder (see Table 3 for between class comparisons). Youths in system maintenance-oriented families (class 2) were more likely to have a co-occurring mood disorder. They also had the highest estimated rate of co-occurring anxiety disorders across classes, but the overall test for this comparison was not significant. Youths in conflict-oriented families (class 3) were younger with a shorter duration of illness, lower %mBMI and lower depression scores compared with the other classes.
Discussion
This study investigated differences in youth perceptions of their family interaction patterns among families presenting to an outpatient eating disorders clinic. The goal was to explore whether differences in perceived family functioning might be useful for personalizing transdiagnostic eating disorder treatment. While the cross-sectional methods employed do not have direct implications for treatment utility, they can be used to generate hypotheses for future research. Latent class modelling identified three classes of family environments: (1) control-oriented; (2) system maintenance-oriented; and (3) conflict-oriented. Importantly, these classes were not driven solely by diagnosis (i.e. not all youth diagnosed with AN were present in one class) or severity (i.e. low-functioning and high-functioning classes), which would preclude potential clinical utility of the results (i.e. classes of family functioning would not have provided information beyond assessment of symptoms and diagnosis). Although these results are preliminary, the differences between the classes, as detailed hereafter, highlight areas of interest for future research regarding modifications to youth eating disorders treatment.
Control-oriented families were high on the control subscale of the FES System Maintenance Dimension, indicating that these youths perceived their families as using many rules and procedures to run family life. Youths from control-oriented families had more severe eating disorder psychopathology and were also more likely to have a diagnosis of BN than the other two classes of families. As the onset of an eating disorder is likely to impact a family environment, the finding that many families were perceived as using rules to run family life may be a reflection of this in that families in this class may have implemented rules and procedures to cope with the eating disorder. If so, they may be well positioned to begin family-based treatment (FBT; Lock & Le Grange, 2013) , which starts with implementing structure to support healthy eating behaviours, and further adaptations may not be necessary for families in this class that are already empowered to implement structure. While the majority of this class had a diagnosis of BN (95.5%), almost 40% of the system maintenance-oriented class had a diagnosis of BN as well; thus, these classes are providing information above what can be learned from diagnosis or research that focuses on one diagnostic category. Additionally, the finding in the current study that the majority of youth diagnosed with BN did not perceive higher than average levels of conflict within their families was surprising as previous research has associated a BN diagnosis or bulimic symptoms with higher perceived family conflict, from both the patient and caregiver's perspective (Humphrey, 1986; Johnson & Flach, 1985; Strober, 1981) .
System maintenance-oriented families were characterized by low Relationship scores, meaning that the youths in these families experience little cohesion and expressiveness, with average levels of conflict compared with youths in other family classes. These youths also had lower independence scores, suggesting they perceived more enmeshment within their family, or felt less encouraged to be assertive and self-reliant. This finding is similar to recent qualitative findings about youths' perceptions of low emotional connectedness (Huemer et al., 2012; Karwautz et al., 2002) and may have implications for how treatment might aim to change family interactions in order to promote the youth's independence, possibly with additional youth-focused interventions and/or family interventions focused on increasing the youth's independence within the family system. This class also had high FES control scores, indicating that system maintenanceoriented youths perceived family life as being governed by more rules and procedures. Of note, youths in this class had a variety of different eating disorder diagnoses and the distribution was not significantly different from conflict-oriented families. Conflict-oriented families (i.e. families that youths perceived as more openly hostile towards each other) were characterized by youths who were more likely to be younger, have a shorter duration of illness, lower %mBMI and lower depression scores. Notably, about 50% of the participants in this class had a diagnosis of AN, which is interesting given that previous research has often associated restrictive symptoms with enmeshment (Steiger, Puentes-Neuman, & Leung, 1991; Strober & Humphrey, 1987) rather than family conflict. Anecdotally, however, it is not uncommon to witness high levels of conflict in families of youth with AN, particularly around issues related to eating and weight-related issues.
Taken together, findings from this study highlight differences in clinical characteristics across family social environments in youth with eating disorders that do not solely map on to diagnostic differences. Future research should investigate whether transdiagnostic treatment for adolescent eating disorders modified based on a specific family's FES profile improves treatment outcome. For instance, some families might benefit from skills taken from dialectical behaviour therapy (Linehan, 1993; Miller, Rathus, & Linehan, 2007) or the collaborative care Figure 2 . Estimated rates of eating disorder diagnoses per class. AN, anorexia nervosa; BN, bulimia nervosa; atypical AN, other specified feeding or eating disorder, atypical anorexia nervosa skill training workshops (Treasure, Smith, & Crane, 2007) . Conflict-oriented families may be taught distress tolerance skills in order to help them better cope with conflict in the short term, while also learning interpersonal effectiveness skills to improve communication around emotional topics. System maintenanceoriented families may benefit from learning validation strategies to encourage and support emotional expression. Results from a pilot trial that integrated FBT and dialectical behaviour therapy provide preliminary evidence for the feasibility and efficacy of treatment that integrates coping strategies and FBT (Murray et al., 2015) , which paves the way for future exploration of how and when to integrate these approaches.
The current study offers evidence that differences in family social environment profiles are associated with the clinical presentation of youth with eating disorders. Importantly, this study, in parallel with other cross-sectional studies of family interaction patterns, does not speak to the aetiology of eating disorders. While changes in the family social environment may facilitate recovery from an eating disorder, the relationship between the family interaction patterns and the presence of an eating disorder is likely complex and transactional. The current study aimed to identify differences in family interaction patterns that may indicate ways to adapt treatment and facilitate eating disorder recovery.
It should also be noted that the current study relied solely on youth report of the family social environment. Future research is needed to assess whether family profiles differ based on the respondent (i.e. caregivers' views of interaction patterns), as some previous research has found discrepancies between youth and parent reports of family interactions, which may be clinically meaningful (Bonne et al., 2003; Weinstock, Wenze, Munroe, & Miller, 2013) . For instance, if a youth's perception of family cohesion and expressiveness is low, while a parent's perception of these variables is high, treatment could be modified to address this discrepancy through improved communication skills. Alternatively, if a youth experiences their family as high in conflict, but their parents do not, the therapist might include distress tolerance or emotion regulation skills in treatment. The current results should also be considered with caution given the modest sample size, differences in severity of age and expected body weight between those that did and did not complete the FES, and potential limits of generalizability due to sample demographics (92.68% female, and 86.2% white).
This study offers preliminary evidence for the relationship between family social environment and the clinical presentation of adolescent eating disorders. Future work should further examine the utility of using differences in perceptions of family interactions to personalize care for youth and families presenting to eating disorders clinics and ultimately improve outcomes. 
